The primary type of Rodolia iceryae Janson in Ormerod, 1887, a species commonly found in the Afrotropical region, is lost. In an effort to stabilize the specific epithet and to fix the taxonomic status and type locality of this economically important species, a neotype is here designated. A species diagnosis, illustrations of the male terminalia, and photographs of the neotype specimen and labels are provided.
Introduction
The Noviini Mulsant, 1846 is a tribe of Coccinellidae Latreille, 1807 that includes many species utilized as biocontrol agents in pest management programs. Noviine coccinellids have an oval or elongate oval body, with a pubescent dorsal surface and broad head, directed ventrally, and with antennae composed of 7 to 9 antennomeres (Gordon 1972; Gordon 1985; Ślipiński 2007) . Rodolia Mulsant, 1850 is one of the best-known genera of Coccinellidae due in part to the remarkably successful pioneering efforts at management of cottony cushion scale, Icerya purchasi Maskell, 1878 on citrus crops in California in the late 1880s using the vedalia beetle, Rodolia cardinalis (Mulsant, 1850) .
In the late 1880s, I. purchasi also appeared in South Africa and New Zealand (Douglas 1889) . In South Africa, however, a local coccinellid species was a very effective predator of the new pest (Ormerod 1887) . Eleanor A. Ormerod borrowed specimens of this species from the Albany Museum (AMGS) in Grahamstown (Cape Province) (Douglas 1889) and showed them to O.E. Janson, who formally described the species as Rodolia iceryae Janson in Ormerod, 1887. This African species was later introduced into New Zealand in an attempt to control cottony cushion scale there (Ormerod & Janson 1889) .
Unfortunately, the location of the type specimen of R. iceryae is unknown. Ideally, a type specimen of a species that is newly described from loaned material would have been deposited back at the museum that provided the loan; however, there was no mention of a type repository in the original description and the specimen is not currently stored at the AMGS. It is possible that Janson retained the type specimen of R. iceryae in his personal collection. In that case, the specimen might have been deposited at another institution later.
While conducting a study of West African Coccinellidae (WAC), KH noted the missing status of the type specimen of R. iceryae. This observation was confirmed by JAF, who reached the same conclusion after studying specimens of most of the taxonomically relevant species of the tribe from museums around the world while conducting a revisionary study of Noviini.
Since the holotype of R. iceryae is apparently lost, in order to stabilize the specific epithet and to fix the taxonomic status and type locality of this economically important species, a neotype is here designated according to the Article 75.3 of the International Code of Zoological Nomenclature (ICZN 2000) .
Material and methods
Many museums kindly assisted this study by hosting visits, providing data, or initiating loans of specimens for this and related studies. These collections and institutions include the following: Terminology used for genitalia follows Ślipiński (2007) . Corresponding terminology from Vandenberg et al. (2018) is given in parentheses.
Specimen examination was made using a Leica MZ8 stereomicroscope. Point-mounted specimens were removed from their mounts and softened in warm distilled water. The abdomen was removed from the relaxed specimen and placed in 10% KOH solution to remove excess tissue. Genitalia were removed from the abdomen, treated briefly in 10% KOH, rinsed in distilled water, and placed in glycerol on a depression slide for further examination.
Habitus images were captured using a Microptics™ Lab XLT Workstation (Microptics, Inc., Ashland, VA, USA) equipped with a Canon EOS-1 digital camera and a Canon Macro Photo MP-E 65mm lens. Lighting was provided by the imaging system strobe light and two Yongnuo Digital Speedlite YN560 III speed flashes pointed indirectly at a white "Chinese lantern" diffuser. Image stacks of the habitus were combined to create a deep focus composite image using Helicon Focus 6.4.2 Pro (Helicon Soft Limited, Kharkov, Ukraine). Photographs were edited with Adobe Photoshop CS6 (Adobe Systems, Inc., 2003, San Jose, California). Figures 6-9 were made using AutoMontage Pro, V. 5.01 (Synoptics, Ltd. Frederick, MD, USA) to generate a single composite image from optical slices taken using a Sony DKC-5000 camera attached to a Leica Leitz DMRB compound microscope (Leica Microsystems, Inc., Bannockburn, Illinois). Illustrations were digitally prepared using a WACOM Intuos Pro M digitizer board and digital pen (PTH-660 Wacom Co., Ltd, China), and rendered in Adobe Illustrator CS6 (Adobe Systems, Inc., 2003, San Jose, California) .
Collection label data are described verbatim with the following marks added for clarification: "/" indicates line breaks, "//" indicates separate labels.
Taxonomy
Rodolia iceryae Janson, 1887 (Figs. 1-9) Rodolia iceryae Janson in Ormerod, 1887: 30; original description; Rodolia obscura Weise, 1898: 524; synonymized by Raimundo & Alves, 1978: 35. Type material: NEOTYPE (♂, MRAC) here designated to avoid ambiguity about the identity of this species whose type material is lost. The neotype (Figs. 1-9 ) has been point mounted on a pin with a genitalia vial and four labels with the following data: "Pietermaritzburg / Natal 3-4-1957 / Hunt // COLL. MUS. CONGO / ex. coll. Dr. Breuning // Rodolia iceriae Jans. / det. H. Fürsch 1973 // NEOTYPE ♂ / Rodolia iceryae Janson". The neotype label is on red paper.
Type locality: South Africa This specimen was selected as the neotype for several reasons. It was determined by Dr. Helmut Fürsch, a taxonomic authority of Afrotropical Coccinellidae. The specimen closely matches the original description of the species. It was collected from the same region as the originally described type specimen.
Diagnosis. Rodolia iceryae can be separated from other species of Novinii by the following combination of characters: length 3-5 mm; body hemispherical, widest just posterior to middle (Fig. 1) ; shiny; dorsal surfaces pubescent; base of the elytra with a large semicircular blood-red spot, enclosing the scutellum; head concealed from above; humeral angles somewhat produced anteriorly, rounded, and slightly elevated. Rodolia iceryae may be diagnosed by the structure of the male genitalia. The lateral lobes (= parameres) of this species are similar to those of Rodolia insularis Weise, 1895 in that they are medially constricted. However, the setae on the distal 25% of the parameres are notably shorter in R. iceryae than in R. insularis. Rodolia iceryae has a very short, narrow penis (= sipho) with a bifurcation just proximal to the apex. The only other species of Rodolia that have a similar penis are R. argodi Sicard, 1909, and R. occidentalis Weise, 1898 . However, R. iceryae is readily distinguished from both of them in that the apex of the penis of R. iceryae is strongly curved, so much so that it almost forms a complete circle.
Discussion
Fürsch's spelling of the specific epithet on the determination label of the neotype specimen ("Rodolia iceriae Jans") and in his publication (Fürsch 1995) is an incorrect subsequent spelling.
A broad search for the original type specimen at museums with extensive or taxonomically significant holdings of Coccinellidae was unsuccessful. A query was made to the AMGS from which the original type was borrowed; however, only six specimens of R. iceryae were present in their holdings and all had different collection data than the original type. Those other specimens were collected from the Eastern Cape, Republic of South Africa, and had the following label data: "Sundays / River Valley / C.N. Smithers / March 1953". At ICIPE, there were only two specimens, both identified by Fürsch in 1999, with the following collection data: "CWWF 7.4 / on aphids / Mwanza / 27 may 1995 / Coll. H. Thindesa / Malawi // Rodolia / iceriae Jans. / det. H. Fürsch 1999 // GTZ-31 // F4".
The South African province where the neotype and original holotype were collected is currently considered to be KwaZulu-Natal.
FIGURES 6-9. Neotype, Rodolia iceryae Janson in Ormerod, male genitalia: 6. Tegmen, ventral view, 7. Tegmen, lateral view, 8. Penis (= sipho), lateral view, 9. Apex of penis. and K.B. Miller), Borlaug LEAP grant #016258-97 (to KH), H.H. Ross Fund grant (to KH), Global Programs Graduate International Travel Award from the University of Georgia (to KH), WARC Travel Grant (to KH), and the Department of Entomology at the University of Georgia.
